INTRODUCTION
shown that accumulation of heavy metals in mushrooms is dependent on: the species of mushrooms, the age of mushrooms as well as mycelium, the source of pollution with heavy metals as well as the distance to this source (Kalač and Svoboda, 2000) . The aim of the study was to assess the health risk associated with consumption of edible mushrooms derived from area surrounding the metallurgical plants.
MATERIALS AND METHODS

Material
Three species: Xerocomus badius (n=6), Suillus luteus (n=5) and Leccinum scabrum (n=4) of wild edible mushrooms have been studied (Table 1) . Samples were collected in forests surrounding two aluminum foundry localized closely to Stalowa Wola Smelter in South-Eastern Poland in 2014. Young mushrooms were collected at various distances from the border of an industrial area in order 0.2, 1, 5, 10, and 15km in the same direction of wind. Selecting points of the harvesting were dependent on the location of forest areas. 
Methods
The fruiting bodies of mushrooms were first manually cleaned from leaves, needles and soil and dried in warm room during 2 weeks. Dry material was milled and stored in laboratory until analysis. The solid samples (1g) were mineralized with 8 mL of nitric acid (65% pure-basic, POCh Gliwice, Poland) using microwave mineralization (Ultrawave, Milestone Ethos-One, Italy) during 30 min.The clear solution volume was made up to 50 mL for each sample using deionised water. The quantitative (mg.kg -1 d.m.) determination of 13elements (Al, Ca, Cd, Cu, Fe, K, Mg, Mn, Ni, Pb, Tl, Zn and Se) was carried out by Optical Emission Spectrometry with Inductively Induced Plasma (ICP-OES) using ThermoiCAP 6500 (Thermo Fisher Scientific Inc., USA).
Statistical analysis
Statistical calculations were performed using StatSoft Statistica, 9.0. Normality of distribution was checked with Shapiro-Wilk test. As a significant differences between the meansat p <0.05 values were considered. For the verification
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nonparametric Kruskal-Wallis test was used. Pearson's correlation coefficients to assess metal-metal interaction were calculated.
RESULTS AND DISCUSSION
Among studied elements, for Al, Ca, Cu, Ni and Fe the higher contamination of mushrooms harvested in the immediate vicinity of the foundry was observed (Table 2) . Moreover, between these elements high correlation (r>0.6) appeared (Table 3) . For other studied elements the dependency of their concentrations in mushrooms on the distance from metallurgic plant was no occurred. (2005) showed significantly higher Al concentration in mushrooms as compared to our findings. The biggest differences were found for Leccinum scabrum, where the aluminum content in the cited work amounted to 365 ± 62.5 mg.kg -1 d.m., which is a value almost 10 times higher than in own results. Figure 1 Changes in tested elements content in the fungi samples correlated with increasing distance from the point of emission
Tested samples contain significant amounts of copper, iron, nickel and calcium at a distance up to 5 km inclusive (Figure 1) . (Kalač, 2010) . The studied mushrooms Xerocomus badius, Suillus leteus and Leccinum scabrum contain minerals required in human diet, such as Ca, Cu, Fe, K, Mg, Mn, Zn and Se as well as toxic elements, such as Al, Cd, Pb and Tl. The level of toxic elements was lower that minerals. Since for some metals, their concentration in mushrooms harvested in the immediate vicinity of plants are even several times higher, it appears that mushrooms harvested within about 5 km should not be used for human consumption. What is true, calculations show that even excessive intake (100 g) of fresh mushrooms per week is not associated with a risk of exceeding the allowable limits of weekly intake (calculated as % of PTWI) recommended by WHO/FAO (2011), which amounted for Al (0.1-0.41), Cu (0.18-0.70), Fe (0.09-0.51), Zn (0.26-0.32), Pb (2.11-2.90) and Cd (5.86-21.71% of PTWI). The results shown that high accumulation of cadmium in the analyzed fungi harvested near metallurgical plant may pose health risk especially in the case of enhanced consumption. Consequently, secure zone in which mushrooms will be free from this heavy metal is located within a radius> 15 km from the aggregation of metallurgical plants.
CONCLUSION
It was confirmed that heavy metal emission by metallurgic plants caused environmental pollution which resulted in enhanced accumulation of some metals in fruiting bodies of mushrooms. The high accumulation existed mainly in the distance up to 5 km from the border of plant. However, in most cases the average consumption of polluted mushrooms did not pose the risk for human health, excluding cadmium intake. As expected, metal uptake seems to be species dependent: Leccinum scabrum accumulated more Al and Xerocomus badius acumulate a large amount of Cu. The least susceptible to pollution turned out to be Suillus luteus, which was simultaneously rich in Se. Those some species are the most susceptible biomarkers of environmental pollutionwith heavy metals. REFERENCES ALBERTS, A.W., MACDONALD, J.S., TILL, A.E., TOBERT, J.A.,1989. Lovastatin. Cardiovascular Drug Reviews, 7, 89- 
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